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PHOTOGEOLOGIC MAPS OF THE MILES RANCH AND LOVE RANCH QUADRANGLES,
FREMONT AND NATRONA COUNTIES, WYONING

By J. P. Minard

ABSTRACYT

Love Ranch and Miles Rench quadrangles are in the Wind River Basin,
Wyoming (fig. 1). The rocks exposed in the quadrangles are sedimentary,
and range in age from Late Crebasceouz to early Tertiary. The youngest
formation in the quadrangles, the Wind River formation of Eocene age, is )
uraniuvm bearing in adjacent areaz, Within the twe quadrangles the Wind River
formation unconformably everliss all the clder recks. In Miles Ranch
quadrangle the Wind River formation is divided, on the basis of phote- i
interpretation, into an upper and lewer unit; the relationship of thesze units to

units of the Wind River formation, as mapped in adjoining areas, has not

been determined.

INTRODUCTION

The Love Ranch and Miles Ranch quadrangles (fig. 1) are in the
southeast part of the Wind River Basin, Wyoming. The area is a sparsely
vegetated basin-type terrane of moderate relief. The Wind River Basin is
a structural and topographic basin, slmost surrounded by mountains. It is
a broad region of low ridges and hills, some of which are gravel capped.
The photographic appearance of geologic features and facters considered and
used in mapping the guadrangles is noted in this report. Such information
ag dotailed lithelogic descriptions was obtained largely from published

reports; additional data were collscted on a two-day field check of the area,
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Figure l.,==Index map showing location of Miles Ranch and Love Ranch quadrangles,

Fremont and Natrona Countles, Wyoming,



These maps (plates 1 and 2) wers compiled primarily from
1/60,000-8cale vertical asriasl photographs takem im June 195%. Supple-
mentary date were derived from 1/28,400-scale photographs taken in
October and November 1949. A Xelsh plotter was used in the map compl-
lation and to make the vertical measurements necegsary for ecertain
interpretations. The model scale was 1/12,000. As the information was
interpreted, it was plotted directly on the topographlic base maps by means
of a variable-ratio pantograph attached to the Kelsh plotter. &om@
additional planimetriec detail that was not shown on the existing topo-
graphic maps waz added to the base map. Such detail includes trails,
surveyed lineg, and such additional streams that would aid in field
location.

Az a result of the fleld inspection zome dips were added to the
maps, the contact betwssn thes Wind River formetion and the Cody shale in
the southeast corner of Milez Ranch guadrengle was moved stratigraphically
upwards approximataly 40 feet, and the formation contacts in the southwest
part of Love Ranch quadrangle were ghifted several hundred feet southward
to conform more closely with the northwestward plunging anticline.

This work was done by the U. S. Geological Survey on behalf of

the Pivision of Raw Materialg of the U. 8. Atomic Energy Commission.
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The aukhor iz indebted to H, D, Zellsr of the Geelegloal Burvey

for his guidance and gswisbunse during the auther's vizit to the area,



STRUCIVRE

Pormations within the Miles Ranch amd Leove Ranch gquadrangles dip
generally to the north, Dips of the Cretaceous formations end the Fort
Union formation of Tertiary age gensrally range frem 20° to 30° althonaﬁ
locally they are as steep as 50°. A northwestyard-plunging ansicianc |
is present ;n the southern part of Love Ramch gquadrangle. A sories o:
transverse faults offset beds on the nertheass limd of this strusture,

The axis of @ shelleow synciime trends northwestward scress the northerm
part of the Miles Remch gquadramgle., The genbly northward-dipping (3‘48‘)
Wind River formstion unconformebly overlies the @r@@i@mwb@vglga beds of
the more steeply dipping older formatiens, and it is difficuls te determine
the dip of Wimd River beds im mest places,

Pips of bads measured on the photegraphs agreed clesely with
dips later messured in the field, Losally in the southeast part of the
Kiles nangh guadrangla, beds within the Cody shale are cbscured by sleope
wash from @h§ overlying Wind River formetien, amnd their attitudes could
not be measured accurately eén the photegraphs, Some faults were seen more

readily on the photographs than on the ground.
STRATIGRAPHY
@eneral

Sevoral shale and sandstone units of Late Cretaceous age and two
sandgtone units of early Tertiary age are present in the Love Ranch and
Niles Ranch quadrangles, They include the Cody shale, Mesaverde formatiom,

L&wis gshale and Lance formation of (retaceous age, and the Fort WUnion and



Wind River formations of Tertiary age. The Cretaceous beds consist mainly
of marine shales grading upward into sandstone. The Tertiary formations

are composed primarily of contimental siltstone, sandstone, and eangloqeratc.
Cody shale

In this area the Cody shale (Kc) is approximstely 3,000 feet
uhigk. It consists of dark gray marine shale with some sandstone beds
near the top. Some of these upper beds weather rusty brown and appear
dark om the photographs, The general topography is subdued, with low
rounded hills and ridges and broad shallow valleys constituting most of
the outerop area, No resistant beds crop out preninantlj; rather a
suggestion of bedding is seen on the photographs in tﬁ@ low, parallel,
gently sloping ridges and banded tomal differences. On the aerial‘éhe§o~
graphs, the upper contact of the Cody shale is difficult to distinguish in
the westward faeimg bluff in th@ southe®ast part of Miles Ranch quadrangle
because of slope wash frem th@ everlying ¥Wind River formation. This

contact was later observed and mapped in the field.
Mesaverde formation

The Mesaverde formation (Kmv) consists of alternating massive
and thin-bedded sandstones and gray sandy shaleg. In this area the sand-
stones are mainly at the base and top of the formation and tend to exhibit
more relief than the intervenimg shales.  The base of the NMesaverde formation
was pieked at the base of a dark ledigy bed {en the aerial photographs) a
ghort distance below a 115mg—cela§ad, massive bed that is readily apparent

and eagily traced on the aerial photographs. The dark bed forms ths first



conspicuous, resistant bed above the Cody shale and appears to represent
the first major transition from the soft Cody shales and siltstones to
the more resistant Mesaverde beds. Bauer (1934, p. 665) lists a measured

gection in thig area as 790 feet thick.
Lewlg shale

The Lewis shale (Kle) in this area is mainly gray marine shale
with some sandstone beds. A shallow strike valley cccuples much of its
outerop afua, Sandstone beds form minor ridges on the slope of bhis'
small valley. The sandstone bsds near the top may be correlative with
the Fox Hills sandstome. The Léwis snaié is 975 feet thick in this area,

according to Bauer (1934, p, 665},
Lance formation

The Lance formation (K1) consists of gray ssndy shale in the
lower part with many carbomsesous shale and sandstone beds in the |
remainder. Many of ths ganéaceng beds are brown, thin-bedded and}fin@ ;
tq @edium grained . xaflyg bentonitic and fragmental clinkerlike, clay-
ironstone beds are pre§ent. The topography 1is largely a narrow strike
valley with some light-coleored, ledgy sandstone beds cropping out on the
southwest slope of the valley. The Lance formation 1&g 955 feet thick in

this area, according to Bauer {1934, p. 665}).
Fort Union formation

The Fort Union formation (Tf) is largely msssive, locally friable

sandstone which forme prominent dipping ledges and, locally, Jagged,



angular landforms resulting frem erosion. Where the Fort Union formation
erops ocubt in Castle @avaeng in the west part of Miles Raneh guadrangle,
wind- and waterwseulptured aand@ton@ gpires and- pillars rige from the
valley floor and along the irregular elifﬁ face, Here the sandstone is
light gray to white and is loosely cemented by caleite., In the euéerep
farthest to the northwest in the Love Ranch quadrangle, sandstone in the
Férﬁ Union formation 1s dari gray, massive, bloeky, and resistant. The |
dipping lasdges an& soculptured spires and pillarg, from whish thp name
"Castle Gardens" iz derived, are distinctive features on tne photographs.

The Port Union formation in this ares is 9@9 feet thick, according to
Bauer (1934, p. 665).

Wind River formation

The Wind River formation (Twd) in this area consiszts of several .

hundre& fe@ﬁ of b@rrggtrial é@pogita, The Wind River rormatiem oecupies
‘the Wasatch formation

th@ same atratigraphie interval here as / does on the southvflank of the
sw&aﬁwat@r arch just to the south. As the Sweetwater arch was uplifted,
weathered materiallwss stripped off and deposited on the north and south
flanks of the uplift. The bulk of the fluviatile deposite making up the
lower part of the Wind River formation was derived primarily from post-
Cambrian Paleczoic and Mesozoic rocke. The deposits composing the upper
part of the Wind River formation were derived largely from Cambrian and
Precambrian rocks as the svreams euixdeeper into the uplift,

‘whe Wind River formation is composed of clayey siltstone, sand-

stone, and conglomerate beds. Abrupt lateral gradation, lensing, and

tonguing are common. The siltstones are gemerally thin bedded. The
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sandstones are crossbedded channel-type deposits, ocsurring as light-
colered, loosely to well-cemented layers and lemges, The conglomerates,
which make up a large part of the Wind River feormation, consist of thick
beds of cobbles and boulders with a leose matrix of imterstitial pebbles,
granules, sand, and silt particles.

In the Miles Ranch quadrangle, the Wind River formation is
divided;, on the basis of photointerpretatiom, into upper and lower units.
The relationship of these units to units of the Wind River formation mapped
elsewhere in this region hes mot been determined. The upper unit is less
dissected tham the lower unit end locally forms benches. The upper unit
ig generally composed of goarser material than the lewer unit snd includes
well-rounded granite boulders up to 2 feet in diameter, whereas the lower
unit is more silty. The contaet mapped betwesn the upper and lower units
of the Wind River formatiom imn the Miles Ranch gusdrangle is an arbitrary
one, Besause of poor exposures im the Love Ranch gquedrangle, these units,
if pregent, are not differentiated. On the bluff just eazt of the
switchback in the road in the southeast cormer of the Miles Ranch quadrangle,
reddish-brown rocks mapped ag part of the Wind River formation may be
cemented gravels of Pleistocene age,

Within the Miles Ranch and Love Ranch quadrangles, the Wind River
formation 1lis8 unconformably on the erodsd edges of the older formations.
This angular unconfermity can be seen distinetly on the aerial photo-
graph#, In the castern part of the Miles Ranch quadrangle, the lower
gilty beds of the Wind River formetion form distincetive, well-dizsected

badlsnds. The angular unconformity iz obvicus where remnants of
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the erosion-thinned, obscurely-bedded, gently dipping (approximately 4°)
Wind River formation lie on the well bedded, moderately dipping (approxi-
mately 20°), eroded edges of the underlying Lewis, Lance and Fort Union

formations,
Gravels

This map unit (Qg) imcludes gravel deposits which have been
mapped separately from other surficial deposits because of their locations
and di@tiﬁ@t appearance on the serial photographs. These deposits ocoupy
the topz of low Eidg@@ gnd hiils formed by the Cody shals amnd are similar
in gemposition to those comstituting the Wind River formatiom. The
deposits consist mainly of pebbles and cobbles of granite and considerable
amounts of material derived from the Mowry shale and Cloverly conglomerate
There is no evidence of cementation a8 in the Wind River formation; and
bedding is indistinguishable.

The topographie position of these gravel deposits, considerably
above the present stream levels on the interstream divides, distinguishes
them frun other surficial deposits. They may have been laid down as
former valley fill to at least their present level or as stream channel
deposits. Their present high position may be the result o erosion’re-
moving more silty adjacent deposits or they may be residual remnants of
the Wind River formation, possibly somewhat reworked as the bulk of that

formation was eroded away.
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Surficiasl deposits

This map unit (qs) includes surficial deposits not otherwise
&iff@remtiat@da These deposits include sﬁrean deposits such as channel
wash, sand bars and low terraces; slope wash; evaporite; and stabllized
sand dunes. |

Stabilized dunes cover an area of several nquarurnilos—in the
northern part of Love Ramch quadrangle. Irregular mounds, dry dcyrosiionl,
and absence of surface drainage typify this area. The dunes are more
gharp and distinet whem viewed in their entirety on the aerial photographs
than when viewed on the ground. This is partly because of a;gebrush and
clump grass cover and partly because of the limited nature of the ground
view., @8and grains in the dune area exhibit frosted, wind-faceted surfaces.
Two small playe lakes are present adjacemt to the southwest part of the

dune area.
URANIUM DEPOSITS

Uranium 18 present in the Wind River formation in adjeining
areas, especially in the Puddle Springs and Gas Hills qnadpnnslcs which
) bo:dcr the Love Ranch and Miles Ranch quadrangles on the south (Zsller,
Soister, snd Hyden, 1956). Zeller {personal communication) stated that
the uranium in many of these deposlits was proéipitatcd from ground water
against faults with miner diaplaeémenta {one to several feet). Detailed
seismic surveys are necessary to loecate many of these small faults, |

although some can be discerned on th@'photographs a8 linear features,
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